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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a positive electrode offering an alkaline storage battery 
having a large capacity at a wide-range ambient temperature, an excellent characteristic, and an 
improved charging characteristic at a high temperature in particular. 

SOLUTION: This positive electrode has an active material made of an oxide using Ni as a base, 
and the oxide has different average compositions on its surface layer and inside it. In addition to 
Ni, at least one kind of element selected from a group of Al, V, Cr, Mn, Fe, Cu, Ge, Zr, Nb, Mo, 
Ag, Sn, Sb, and W is contained only inside it or at higher concentration inside it than in the 
surface layer. Or, in addition to Ni, at least one kind of element selected from a group of Ca, Ti, 
Zn, Sr, Ba, Y, Cd, Co, Cr, Bi, and La group metals is contained only in the surface layer or at 
higher concentration in the surface layer than inside it as another configuration. 
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x. mm&$i£mn,m<o&ikm&. 'j>&< 

iCiifrtC, Ca, Ti, Zn, Sr,.Ba, Y, C 

d, Co, Cr« Bi, *5 £XfL aj£&Jg7G*SA»6&5 
S*«fc t)»«ftfc'J>*< i:*>-a©7Ef8#^$*m>.5i: 

tif*rS 2 ] ffiSB«ft&M7G*0iKfb*><SD3liB«*l» 
<F<ggB£l4, Ni©tS*>tC, AL V, Cr, Mn, F 

e, Cu> Ge, Zr, Nb> Mo, Ag, S ru S 
b, *iVW*»P>*SSfJ: &jU;«xfe'J>&< fcti-Sffl 

Nit^tr^^JlSjROB^Rt 1 i:Lfetl« 0. 0 
1 ^x^ 0 . 4T-£>Sfi5RS 1 'JgS?ft 

V, Cr, Mn, Fe, Cu, Ge, Zr, Nb> M 
o, Ag, Siu Sb, ^iW^ftSiJ; DSIfcEtt 

&x-. &ffimtiz¥£}mmvn*-?x^z>j')vj3 vmn 

il£y{±> Ni*^t?±^JS7C^©J®?«l4 1 £l>tzb 
0. Ol^y^O. 3 5T-$»5il*ll2 ifcl±4{C 

[I§*«6] Huiaita^Jl^©^b^A s , milBNi 

N i W*©*&«7C*©Rfb»©"#B©il>fc < 
i: * fc£IS*if| l g= fct± 4 {;|B®©t;u A 'J Sm 

?Ltt, ¥^)?LS2 0 0*>^* ho-AWTT-fctK S 



Ji©/f£(±, 1 0~5 0 0 nmT-i&SH*! 1 $fe«4 
£sBfc©7,>l/*> 'J WMr&miE&o 

v^»tt©»*-efc!K 9v7m&#i. 5g/cc«i 
■C'fe5K*JH 1 * fcfi4 trg3«©T;u* U MmrfeffllE 
a. 

[■*« 1 0 ] B3iSiSt35g#. Sl6a«fac J: !)f^« 
^nfc*&*T-S)SllARJl 1 $fc!4 4 iBSB©7;u# U St 

[n*« 1 1 ] mttwntK »7LttowttStt# 

;i/*'JS«ffifflIE«i. 
[§it*JPil3] B5IB?g^)H»** s . 

^ 1 2 ib«©t;u* >j wnmmiEm. 

•f K Caft^l, Tift^», Srft^ Baft* 
tt, Yfb^* Cdflv&'BU Co, CoO, Zn{b 

i:*)-fl©*&*?:BfilBa©lH*&*©»S©0. 5 
~2 0. 0wt9S«S**«H»*ffll 2ffl«OT , ^*y 

[0 00 1] 

mmmm, $t>izmi.<i±, «»©£*?£*©»«;»*» 

[0 00 2] 

h*»e>, 3«m *«**v*K*o*aojn 

«u CTx.(sm^si!)^^©^ttffl£magi:LTt ) ?ig^ 

T*»i, comitfe©* H 5.^Aga©f^t)tilc^jS7k^fb 

zhfrh. ^®^c^© t 5W¥$:»^^LT^^s, z©«to 
^ C i^;i/^f-2gjat3itJ t (i^tt©|Si±©fe»{c(± > 
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g»CtfX*. (2) r£^K©*tJffl*£i*«>2>&fI©i3s 

hnVQ^mnttmo&A, cad^t, (3) &m*mm0i 
[0003] znnzmTz&^cDftmmfaz 

^©xy^gHb^ (NiOOH) i> (i&v> 

* 5 > S&©SmMift#©i«t£B£:fr^i*»#©&*§5SS 

T-iifcatf* «fct)iS^#?LS©if»t*S1&, 

i=y*;u3^C«*i*ra***«fc3fe*Lfc«« (fil 
&&;**;v:£«®£i>fffc-ts) tfxgtfbsti, 

lC«t - y ^;UIEffi©x.*;v^-«B*ti:a«ia<JC£!]± 
Lfe OKISttfFJM, 2 5 1, 6 0 3^) o «iStt=y 

!St;:fl§V'>feS1Hifcif*>»l&ixTt'>S. Cft£©iiS^7lJg 

Aft IK ^4^5 <f ISCi:*^, -s> 

>r Kffitm* mMftmx- mm&fa c as*-*? # 5 k t •« a is 

* 8£*S£*g <£ t)il*>tc*?l&© SIS izfim-f 5 rS 

[0 00 4] ^;v&fb%^©flb£JS7ciR©H}8fciu 

U «CCo*J: 

V C d© 2 7c*cDH*#**«e»JR*»"=>c i: tfH^tlS 
^ixfe, ■£©&> C d kMfcttfl© ZntfSl^nTC 

d<Djt%7tmti,rm^t>nfei). wiz. co, zn*> 

<tt5Ba^t©37t^©SS{*;*)*i*^tLTV«S 0 C© 

JlfcttffiT-feSo Mg, Ca, Ba, Ti, Zr> M 
m Co. Fe v Cu, Sc. Y«#e»BK*lfe— iltt 

e>ft2>. - y ^U&fb^© C 6, Cd, Zn*if©7C 
JROBigJi, ^aS(tXtvtt©ESc#©{JA\ 3S3fcSB#K 



(*@8ffF!f§5, 3 6 6, 8 3 1f) „ ^ 
fe, dffl«t-5&tg!KlK©W*4ffi* > 6«©3StAfc:¥ff bt, 

tg^st&*©«tt*^ms?t«iwjitfci$ttt&^$ 

[0 0 0 5] i>ii£©Co-?>-€fflK'fb^)©^Jni^fc:*)M 
£8c£#ln*£Jx» ?S$/ff Co (OH) 2 © 

sa«*ff^-rs*?*> fc5v>{±co&{M&©*&5fcJi£ 

5gJKfcURflftClRl±U mffit-l±x^;i/^-ggjK6 0 0 
m A h/ c m 3 fIiK©- v ^HEfiitffSfflfb £ nt l> 

[0 0 0 6 ] HtST-ii, *£*©# H KOk&miZ 

i^^gmjS©#Jl*^<bi5 (AB S 30 ©jgffl 

©#{a»;*^fc t> ©i^;u^-ss5:*-r2.©iSA s *« 

^gPSCjSSfbt^iStrjt^tT, Sfftox^i/^-sB 
««£/«]©— &*fc£T-3"t LA>U&* 5 £>iiUj!&©<fc 

3 c, ®iZTii—*7)vm%m<D*mt.isr<D=.*)\'*— 

ggJSfp]±©SS{±ie¥^^^t<*5— StfeS. C© 
«5ScSStJCi, «*6©x.*,H/¥— SJ&©— JB©[61±4 
Satifefttli^ IE^S:±1115^^if©i*3i^;i' : ^ 

x^;uJf-SSIb^^ttt^bA s ^<M^ixaibfeo $6 
—? yfrm^m&ommgifto&mitizm^ '&mv.± 

IdSVgSaSB. ^(C4 5~6 0'CgjK©i«S{C43lt5 
A 5 — sRKubiiTV^So ctvii, «fB5*^ft55«llfe 

[0007] «sig5S;ctb^T^^;u^-SJ***t-a 

rv^ShbfcJ®^©fS^)K*Jffl*li(i«PS^ (10 0 

;^^ : -mS(b^±ii«>'5:v^. — g©ii5 

SSffiS'fb-^iSttligfbofcftCtt. Sftte-^Jtati©!! 

%«g<^©gg%* s 'i:'S-C-^5. -ex-, WXv>xhm%tt 
mZbo'PLm&ftlZeitWtZo m^tz^oiz, XJR 
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-y>T)im<tVa (Ni (OH) 2 ) £<£©*m* s ffl06 
P^ t It 2> N i CD 2 fffi i: 3 ffi i: © H © - « ?Kf& A S £T* 
[0 0 0 8] 

lit I] 

p-Ni(OH) 2 — p-NiOOH 

[0 0 0 9] bfrU mV%(DW.mz&^Tl±, ¥±£lflT- 
2. 2flBttiSi:3. 2 WtiSiico^T-fflS^Wtotl-C 
OS^T-aDS (;Oi^*^-Ni (OH) z i:/3- 

NiooHcos^&fc^^ns*^* 5 ^^) . ^-rniz 
bt*)(5<JimT (iffi) ffl *y ©&/&-?;& a „ ^b-t, 

3£*tt*i©/?-N i OOH£gSbT(i, fSS#ffl^.T"C 

7-Ni00Hti;-t;iHb£*l£. r-NiOOHti 
ihZtlZt. #«J&5M£3fc-f©-r-a«g* s fl£3gbg<fc 
S. 7-NiOOHtt«ftfc¥fl9fc*«tt&*BK 
T-feSo C©fc», r-NiOOHMfiXTSi:, §S 
©fgS££*bfct>, J@SBE©Ji^J3«tsaffi«E©fiT 
*JB<«S®#*J&**ofc. tfioT, fi£*(ir-N i OO 
H0£i#£TOJT3X*tfs8b£ftT£fc. 7 - 

NiOOHl^ m£frt>, Ni©3. 5ffi~3. 8ffift- 
jfi, ^WtttflS^SCA.HyNiOj- nH z O (N i i: 
O T- «|J$ £ ft S H i: » © m £ 7)1 ii >J A # A !> , 
A, H, Ni, &£XfO<Dmx-^*-V^7>Xtftt> 
titles. ) X%.£tlZ>tMt)tlX^Za ^Lt> Ni 
©tt»fcfc3. 6 7-^3. 7 5ffih*Mfc>tU IMb^Sli 

[0 0 10] =y^;WDBft**^-7Cl/fc»»t- 

ESCIt c©«&&{b^7-N iOOH£te^^.I&-r 
^i:> soffcjtna— «?*«;i*fijfc*-f**m*Ji 

e 34 &£©<}; 305©&JK7G^£— v^VMRfliUsC: 
H8S*T£fc?ff«bfc£M*{MWiSfl5J«U £#© 
^ * - 7 > * 4313 fc » £ 7 > £ ^ ©&/I&fc 
ttJiBCAilSClkfcA-aT^ /3-Ni (OH) 

(**.jegbfcSP^£§Si : *5J4. 6^>^hD-A) 
T-f±&<, ±tCJ!P^EEgi©jEV>a-N i (OH) 2 *B 

(cnimttiT-feSiti 1 , BP^sggn±?smtt^T-fcs 

7-N iOOH©S7t>^ MJ-AfcJE<|&8a-> 

«£2ftT^-5 (#H£f?FffI5, 3 4 8, 8 2 2^fc 
if) . 

[ooil] £©»*BMts*Jtt, JMflEftcDKfctf'hS 
v>fe»^f^t:7-N iOOHffi!;M?tlt. ?£*&«© 



Rl&fflB«±Ji-r. L*U /3-Ni (OH) 2 ±*)m?3 
S§g|©j£v>a-N i (OH) zitfSStSitCt 

K(b«I©iSfit:*itt53EailSj*©{STi:i>3PaS(*f5f?> 

[0 0 12] igST-©^a$J^®f&Tti, Ni^O 
^{b%©^Smte* s ^^*m<5^iiSS1-S 3 fcC«k 
!K ^a*Sfi£^T&JSi?g£A s ^aRJfcfc©g5#>£*& 

iiaff4i(Bii)57C5g4-y^;n?{b#j© i t 3 t:ffl^*fcJ± 

5, 125f) , 14>L> d©«3g{*, r-'NiOOH 
ffi ©fJ ffl £ * t£<& fc afii x * ^ =¥— © A ±© % x # 
{cIl^bfe-foWT-li^^ofco -TUt>*>/3— Ni (O 
H) 2 i:/3-N i OOHi:©P^©35jKaRiS{ci3{t-5i* 

jg^f©3£aa^©ai#4SJibfc4)©t:-feofc. st* 

fcJH^#-C-&3 N i ©^#S*ffiT<*-l*-3$oa*fcW b 

t. +#t(±sx.S*©T-{i&fr-s>fc. 
[0 0 13] 

[#£$#)$?& b J; -5 ttSSil W±fflSiW**i:»4 

ep *> mmmftmo t x- a>n m m * 4 nsrr s «f b 
nifi&^X'&Zo -?©*:«)(c{±, tiT©ss*85(#ra 

(1) 3fe*«Rj6C*OT-«?RJ6JW±*#U €© 
fiJ«*©Sv>fg©)H«*4T-feS^i:o BP*., Ni^ 
(DmitWtisXlt, Vt^MU(D%m.^MX^O.\Z0- 
NiOOH (Ni©ffiSSt(±3. OttiE) «fc !) iSiRO^-fb 
«)t-$i5r-Ni0 0H (Ni«i3. 5~|*j3. 
8) *aa<D3(Ett«C*lt5*«ttJ»©?S«)JlkUT« 

(2) is$m*m(±* «a^«^fcJ4, ««s?t*{cjai 

(3) &k*kj$(*, iftigT^c*v^T^ ) ^^t*©t^i|B^i») 
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(4) !(Mstt«fc*svvC*K tt««Etttt*©*mi:H 
ccT?fifii?fc*©i±, ±JBoiafi*tt-rHfipfc:ltPite* 

fc b;k&{bt)T-;fc-3T, HI$C&jR«»*©i*^*m* 

ea«r a - 1 mst- & a . 

[0014] *«9§©afl«jH:, ±IBcD^fr ( 1 ) 

(2) *»fcU E£ (3) , (4) *l,fc*« 

W ft satm 4 Xft f a c: k t- » a . 

[0 0 15] 

*y»«»ffliEa-e*o"r, flMB4MkftM7GjR©B<&*i 

J±, 'J>tt< fc*«HJ!Ctt£R©««Bl*tf U'*©« 

»K gJfaSffiBtlis NiOS^C, Ca, Ti, Z 
n, Sr, Ba, Y v Cd, Co, Cr, Bi, $>«fctf 
LaM&J0^f8fr£fta»J;!)jI(iftfc'J>ft< k*— «' 
©TG^tf^SftT^aki'o^T-, SfciiHuiaTc^A 5 ^ 

sb ± o sa® c£* ixx o a t v^a /s-e f*i93 t 
jsasfifc or oa y wmmmmmzmm-rz . 
[ooi6] *«wo»stv^j»«k:*st^-r» toia^R 

7G*©¥J9fl9fc**9J^xH\ Ni*^tf±^«7C^O 
H^R£ 1 i: Wfek^> 0. 0 1^x^0. 4T-Ss£ft 

a. *%w©*fs Lv>ffio!H«ctj^-r, Huiaast^H 

7U^©Kfb«!lfflrtSBtI±v NifflSfrC, A Is V, C 
r, Mn, Fe« Cu> Ge, Zr, Nb, Mo, A 
g, Sn, Sb« *5J:VWi>6»«:4WJ:0a«n&{JfSc 
< fcfc-aCTGjR^tftT^ako-SjSn?* ^fciiHU 

SI® B t IA¥*&«J« e> C m ft -3 T n a o 

[0017] *«wi±» n i^ik-ramst^Ji 
fc*affijifci±#ft©««*L*tf u fcsnofis 

«EfiEi:^©P l 3a5© 3 PK)iiajE!XI±^fta*.©T-fe!5s Huiaa 

frC, Alv V, Cr> Mn, Fe> Cu, Ge, Z 
r, Nb, Mo, Ag, Sn, Sb, :fc<fcZ>-WA>£>fta 
»£?>»«nfc'J>fc< fc*HI©^JK#**;h/tv»ak 

-roaiiv^^T-, affijiktt^JSffljsE^naoT^* 
r;i/*u*«»«iEa*a«r«. iiJiams^JlTufli© 
SHb%©rtgB£^£ftfeN i a^O^IjcJRiZJfJSW 
ft^WSJ^Ii, N i £^i?££®7C^©/l^?K£ 1 i: b 
0. OUy^O. 3 5 T-^^tiaSSH^ifS 

[0 0 18] |uiaaSt^S7c3g©^b«3fi, iiSmiiaNi 



«, *Sfb-y ^^H^t?s>a. Huiaais#ii7ciR© 
»fl;»©#«©«»?Lfcj\ as 2 0 o*></^ ho- a 

WTT-fe 5 , «BB»ttfiffl«iM5LH±ttS^K:«a bT 
^a©i!) s $?£ bt^o BUiaffi^JSTC^W^btlt 

*jitas®a©J?^{i, 1 0~ 5 0 0 nm-C*$>a^l k* s 
»*b^. f3ia*«&*7c*©l8fls*ltt, ¥*9gl 0 0 
/im«Tffl»*t-feoT, itSttt b<tt«ttfc$E^ 
Jfctt©»*T?fctK ^^rffiJSASl. 5g/c cW±-C 
&a;r kAWtbo. *^B^©tS%MI±, Kf&Uffr&C 
£!>tt«bfe»5tu *fcte#*U4©#«tt3Ef*<*C«»i 

fls*«c»fffi*ftfcts*»»*fcbT».6ns. 
*c3E^^*fc7';u* ysa?ftffliEfii4ii^-ra. 

[0019] 

[««©**©»»] *x*;u*--8aMtffi 
rS^Hk-ra-f ^r;i/SeiU:*5ltaB5j2E©P@S:(l?*-r 
(1) N i fclfl-© $> a a©£JB jcfi £ - 9 * ;{Hft ft* t 

BS^*adh(±, iftS{c*5itattfg*a#Va©t* 

MT-fea. b*>b, ffi7G&©@jgC«fca&fSSS£jB*BE 

tt*©#-^#'h*v^. seoT, fse*fTbfLt*&Ad 

[0 0 2 0] C©^tl£^, *^B^T-{±, r£$lJI«J*© 
JlMj5{C±Ba©?i3*t:Jto5c^ : S:@S^-t=!-ao *fett, 

^©@^iij^-* 5 f*3gB«t»3^:#<ftaidt-rao *%b,§ 
#£(±, :oi«CJ:oT. ft3R»£*(ft©S±K:W» 

,f)^$^|filt^5 0 Q*>77> hD-Agg©®^*JI 
t*fflffei. c:o^J^'N©7L*a?§{c: t tf3, ^m^* 

i®aE©±S£fss&^£^-rack#«£ig£ftfc. 
t±, affia©*i-as^-B-n«+^ft?ij*5:^a^i:*s 

'i>M©7cm@S{;<fc t) |5]#©3bl!l£f#6tia;r 

^ c t «i © t m a<] k ft a o 

[00 2 1] ;i©J;-5ft{tffl£W-f axJiUi, Ca,?f-> 
1,-Zn, Ba, Y, Cd, Co, Cr, Bi, fc.fcV 
LaR4JBt*5. C©-5*.CaJi, zkgHb-y'/vH;: 
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fi. ii5tgt3t 3 MtS?Em«!)$* s ^t<|Sj±L. 
®ftTV3o bfctf^T. H&TtJfti: bT C ali^fflT- 
fcS. Tili, &fg$g£m&£±#;* ■£•&©■?:. ii&Slc 
*5»tS3ES^I^*[ol±$-&S©lcami) 5 fe5o Coli. 

C0*5ii^ UV>o Yli. 'J>MT-if5S£fclt.35£«3Sfr^&* 
T-t^WT-feSo S5£. Co»fl3«rt>Mn»{b*k Cd 

?Fg5, 5 2 3, 1 8 2t). b*»b. vO&JSRft* 

'flfcfcS. Cftlc:*tbT#3!iET-(i. *MJlli*ftg& 

lc «k o T 3ESJ»^ 5: Ir] ± £ * 3 i> © T- fe 3 . 
[00 2 2] (2) y-NiOOHIi. CftST-li^rg 

Tli. *3ESttJS-r-ttiff*8©zkiEfb-f ^VI/trfcoT 

{cms lt nv/3m®mitmzmz t> <dv$> s z t #t> 

if. BiSTtJRCfc-oTtt. ^{tJ&BSlCatlwRfb^A 5 
eT*U5©* s K«)6ti5S^-*)feS. b*>b. €*Ui 

rSMbTbg-?. 

[0 0 2 3] =y<r;u«{b»^©fl&&«7cJR©B*HU 
5E;KSRjfc©£&fiV^T-fc£ N i S^^T S C i: fc 
&3*>£>. iS^«©fl5gmfc£ff 5 £11. ffli^cDa^ 
iaSNiIO®'J>^ r-NiOOHfflfiJffl{C<fcSS 

J**ft©fl±, fiP%fSfe«*Jffl^©lRl±©^ M * h *± 

icg.*-r3i&g* s &3. c©ffe. @^7t^©fi^{c«to 

fcjgxfctl^tCli. 5t«B$tiS^Tr-Ni00H©£ 
fig©(£3i©^m* s f#e>nil<'&:-5-i:A5$)So = 

itm* mmzitz z ttimi£.^mz<D&miz{±G&x-& 

•5. HU«l>©igSM©jgIE<bli. H»Snfc7cJRO 

[0 0 2 4] C©«fc?£^mimc<gSjgi:>&:S#*4£ffl 
V>31I£tCli. ;£j!fttil$©£Jg£{b#*£<fc!>. tf-f 



£-C-ffi#-f 3Ci:A 5 -C-t3. r-NiOOHIt /?-N 
iOOH,t5fiV>ittSfffi«St y-NiOO 

«6©MmS£E©®TS:fi§s Ji^;i/=3r-SJSfST©-a 
ftoT. r -N i 0 0K(D£l#.Zf3.mZitZ <fc 
ofcH&Tcfltli. fg*1tlliB«ifii!)ttrt»fc#ffi** 
fe^^^iJT-fe-So *©«fc-5fcl*J£ffli'>£i'i37ci8 
ti. Ah V, Cr> Mn, Fe, Cu, Ge, Zr, 
Nb, Mo, Ag> Sn> So, H£XfWX-$>2><, <I© 
a*.. Mnfct. f&7CjS©«^i:»)KSU-?>^-V>rffi©* 
f&S£*£ <-T5©T% tSWS©*Jffl^5:i^©So £ 
fc. yStg©^JEig* s ^^T-feS ffiHi&lfefrTT-iiSSB 
iC^tfif^tlS. Alii. ?iJffl*5:|6l±^-B-S^lt . 

-t-&<. ttmfmci&mm&z±mmtz>. crii, 
v^s. Ko-r, ■?©«}: -5 %7n^ii. rStisiftasicSE-f s 

©#W$jT-fc-5o fcSU Alii, MaSff*5l§±»f 
Sftffl*sfeSfc«), ffe©^iiiCitbT^ffittj£C^<BB 
bT*.RV>. «3©t§£-£-*. fl!l©@&7cJli:t>f-Brfc:£H 
jgSlcWbTaS<fc t>(*lgB*s#< ^cTl^^^^i. BUM© 
MSfSCttftlS. ^*5, Mn. Fe^liNilC 
JrbbT^fflT-fe t). tm^X M£W£**#-r£o 
[0 0 2 5] (3) x^.;b^-^S©|qI±i: ii-felC. » 
^»m#ttfc «fc W/ * tz (1S5 ST- © 3Em^tt© Ir] ± 0 

sicii. ±13 ( i ) . (2) (D^®zmfr&t>-&xm^ 

^©^^iBl^lcglSCi:* 5 ^^. f-lt^fieffi^frOT 

(4) Ctv?>©7C^©ttSllcHUTli. -e©^ffl±. N 

i (oh) ,©igBrtfcii*i/fc*«!>-c«&aci:a«a* 

(5) S^ffllttCRLTIi, -&7c$fcliH#7t;©& 

ffJtt©»*i:1"S C i: A^^.;i/^-35S|6]±©fcK)tcli 

[0 0 2 6] (6) «HMlft*©iIKHb-Ctt, 
©SS*ffla*Wr S - i: t <k t) a»Jft©»[H t) ^Affi: *c 

^^©Riic;* J: ffton'5:v>J»^tc«i. ^^^©^mE^ti 
^b, »ttE#iSTt4. *jfcSi{b«it«ffl-ra»» 



&m^- 1 0- 1 4 9 8 2 1 



KZitZlLjiZfjoZtbmmx&Zo fc£U mmz 
S»K**J»fc:iS»SMirfc»fcfcJU *»fri:bT©2gS# 

2 0 O^V^T. hn-AflJgJJlTT'fc!), »*±*OS 

®«Mje©ssmiBi±iiaii bt^s c ttpms bw 

[0 0 2 7] (7) *380)3i::<fcoTr£^H©^&li*« 
(OH) 2 {Zffe7C^*H^^-a-'5Ci:t:«toTl'J*fl<J{C 

fS%Ki#©2»stt©iqi±(±^,e.n5. b*>u is%« 

ETfSlsgCli, fS<g3Kt&*|5]±P^, fc<fctf*StiHi:S& 
»#H©^St£*fgJji-fSCi;#fig-e;fcSo «C, c 

Mt&mommtt&mfr h * zmmx&m*&m*> b < 

[0028] *mmz&ziEMi±. ziivtomnvk^ft 
mzfemn t msub^ft izm tb $ -a- s t? a £ «t ^ t feu 

ftffcT-ifc S H*?c6«J^M^ b tz&?3 £ *3 "T 5 £JS^?L 

nWA&ii&mmzmm-Mti.Tttwi-rzcDft&s. b 
-mzmmxmMvmmizttLTO. i~7wt%a 

[0 0 2 9] 

[*SEfi»j] jut. *%^*5isE^j{c«t?3s mrniz®,®-? 

So illi, SffiJltt3E©¥J9;SSfi£fcrtSS©¥^»J&# 
Jt&S, *ftWlz&Zi%mK®**m&ttlzjjilstzt>(D 
Tr&S. CCTn oSffi/Ktifi^i, )K^ifr©SffiJl« 

«$»i£ffirs$#£fc^»T^s. at® 

CaJJAVY^SS^Hi-feNi (OH) 2 A»^ 

[0 0 3 0] -15, MMftm*. Mn, Alv H&XfC 
rfcSjgjS-efcN i (OH) z A>£>fcS. Mn*J«fcTfA 
ltt, H5^K(btltfc-5r-N i00H©£f££{Sjt£ 

-y-sflsffl£#-pTos*>6> c©fgt;K<±. ^sattt 

bTJ^^KOgSfc^TSCi^T-iSSo sfefcs C 
ft£©7cS!l£H&£-g-fc7-NiOOHti, ilSffiffl-f 

smE©$EHT-i£-?>A>tcjKm-rs. se^t, fS^RWffl 



m&\fi±TZo £tz, ^flCMn©S^(CotD«m*BE© 
T, SEfflf£T:fc<fctf[li§JE£# (CCT-JiCr, Altf 

i) ©$gfcU£fSiti-.&= cc:T-(i. s^7c*i:u-r. c 

a, Y, Mn, Al, C r SJS^fcWCCHvrift 

EBbt* 5 , it<Dm®Kmiz^^x bmmzmmmzx-$) 

So rg%K©ff$tt^ov.-C{±, ^Sf'?Lfr'N©3ft«UB 
£A>£>fc1cttA s *?b<, ^©i§£-£fi*l^U;ko 
[0 03 1] 0 2:fc,fct>-|II3<±, ^taW^^^r^tS 

r£^K£5t«bfc0]£^LT^£o Cix6©l2£:fc 
v>T, lli#gi&tt--y'7-;i'£f£©#1 i §£^b-Ci'>So c 
©£tg©H&7C&-J£a&S£f£S5l*)£, CoOOHffll 

mtt#-?L)i3 tc<t D«s^nfctstiK^*2> y 2 o 3 !|» 
*4, &£vmmm<DV37vfc^?-i'>®m5ti>t>tj;z 
i%yinm-&y)fi i ft.m£tix^z>o 6i±w,®*y vmmm 
(DfcfrWM. t gjssaa b -c $ £ fit 7 v iR«a&i£jKT- 

7i±£P E gg|S£^bTl->S. C©flfi8tfcV^{ix 
T^SCoOOHC<fcoT«mi$£jg&;*ftTl>So £ 

3©coooHi:)e#ipj©7-v^«flg* s , eits©^ 

?!JKfti£«fcS£{b£irPf|iJbTV->S. £«3t^ gUffl^tlfc 
[0 0 3 2] ZZX; y.T<D$£mm 1~ 1 3', *J«fcVJt 

gsw i~ i OT-sj{t$afe=>v^;nES«©ifffiic(seffl 

TS«Tlfe©^)6!S;^oi-.Tj!l>^S. IEffite«x 3 5x35 

7 * Wbtf 'J 7*D U >^«^ * S -fe/tu— * t? a 

IEfil^^b^©^g* 5 +^T-feS5:»]©7;i/* 'JSm 
jtkffllSS^mv^So CC-e«*^iRSi-&^MmN i 3 .55 
C Oo.75Mno.4A l 0 . 3 ti>fi>-teZMMZm^tzo z\Z.X- 

®.t>tiz&m£. mcgE-f &*>©T-;$?o-t\ mm-r 

^Jx.«Zr-Mn-V-Co-Nil^7k^iSiM^ 

[0 03 3] ±JJ3©*)R««^ftH:» BfS©»J^"t?iS^ 
bfcMm. Ni, Co, Mn, HJiVA 1 

* i^#^J © * » X * ^ * 5 1 d - 7 ©7K?§f$ 4 in 

bff^O. 4 5mm, gSill 3 5 OmAh/c effl 

-©ftfiS«$3 5 x 3 5m 

J\V — $—X-&frTLfr, -fe/tU — ^*St*fllfT-^*b 
IfALfci- 3 0wt%©KOH7kSf^*4 0 Omli 



- 7 - 



&m¥- 1 0-1 4 9 8 2 1 



[0 0 3 4] «J±«E0U> JPSO. 5mmoe*l6** 
££35x3 5mm£#J»rU Say - y 

sit. co-a4«*6«!4Bfflt, rau<6&«*& 

*S^a*lmol/lONi (N0 3 ) tzkJSJft+C 
a«U 2 5mAOS8St*3^HjiS-raci:t3«t?), 

BfiiicNi (oh) 2 in^b¥mzmiaz-£tzo Ni 

(OH) z^ffiffi^-frfee^ffi* 6 0'C©3 Owt»« 

zki£> S£*&LT = s>$vHEatSi:Lfe. 
[0 0 3 5] ((*J6«fiJl» 0. 8mol/lfflNi (N 
0 3 ) 2 *J;U0. 2mo 1/l.OC a( N 0 3 ) 2 £^i?il 

i lfiifc, c©&i£fc. it&mi tmm 

U -y!ryi/ffitR4Piffii:LT 2 5 mAfflSSt* 1 
iimLfco B>if30-y^;uesffi* 6 0*C©3 0 

wtxKOH*js**t4 ommmmTz-rjiz vmm 

feNi (OH) 2 ©SlSJI JP£ 5 0 0 nm© 

N7i (OH) ,0«ftB**»o&iEaS4fffc. mc 
»««««*■!«•*-* £i:£«k!K mz&5 0, 10 
0, 2 0 0. 5 0 0, 1 0 0 0 nm®. Ca$lSLfc 
Ni (OH) 2 ®IIl*tt5Ni (OH) 2 #r{ijJf£ 

[0 0 3 6] «^J60iJ2» &£ 0. 5mmi9aM$* 
#£ 3 5 x 3 5mmtC#JSgrU tg'J-K*^*y h?§ 
&Lfc. ZMlmol/lCDNiS0 4 7kiiSU* 
ti«l, mft\&TZZh:iz& t) % Ni (OH) ,*« 
tiSS-frfc. Cin5:3 0wt%©KOH7kSfS*tC2 4^F 



N i S 04**»Cxf 1/ > 5? 7 5 VHBi (WTED 
TATlt) ZMz.. Jf PltilCCa 
(N0 3 ) 2 7k&$CEDTA£aoA^#£)T2J&£-e-fc. 
iW#©8tt*/irS©#l6"T?iI^U ^oiM^p H 
HS©fc»-r*>5c^7Xs St^N aOH*Sf££iD;L, 
HiB.VC&Zffi'(*>(DBX'Ztl?nO. 8mol/ 
1&7J0. 2mol/lt^ pH=ll. 5 

^^iKLfc. c©tiicurf#?>nfe?i^M i itc, ttm 
mi knacuTW^afc^yir^atg^asL, so 

•CtCinl^bfeo ft^T-, Buiaffl-yir^a^^S Owt 

%©KOH7ks?s*{c2 4WfHa»-rs7 , ;i/*y*!i3i* 

Ni (OH) jfflM^ttS, Ni (OH) rfrUJI 

*^f-5feiEa«4t#feo - 

[0 0 3 7] H4i±HSSMl*5«fct^ltgc0iJl©aig©®l 
^%i€(ii:?E*me©M7?i:> Ni (OH) z «ftBH 
t:i3JtSCa*§fca®Jl©ff*i:©B5^%^-r. H4 

0UfcJ±LT, Ca*#t?*H5Ji*tf-r4««a:, t? # 

^•tfSlffiJf ©JP^#5 0 0 nmW±T-fi, TjJifJff-^ 
k*«o fitoTx ?Emaj^©|p]±J3(±, 5 0pnmS* 

© j? <*© c a * mm m s * b t v ^ ntf $> z » 

1 ©atSli. *©Sffl#0f.ffl?l©'J>fc^¥tfc#© 

iiciotsa^ntvife. mewi 2 ©a«i±. nm 

fcfcWK 2. *5«fcVtfcgcgiJl©atS*2mAT-l 0B# 
H3fe«LfcflU 1 0mAl?tt«Ufei:*©¥JS»««BE 

[0 0 3 8] 
[gl] 







ft fi5 








Ni(OK) 2 


1.05 




Ni 0 . g Ca 0 . x (OH) 3 


ni<qh) 2 


1.08 


-mm 2 ] 


Ni 0 _ 9 Ca 0 . x (OH) 2 


N±(OH) 3 


1.12 



[0039] %fcm 2 ©astt, mas^ 1 ©atstjt u 
rqusttwtff a^is±{c. Ni (oh) 

2 Ktt;tT. Mn^ISltNi (OH) l *«UUt¥tt 

[0 0 4 0] «3U60J3» 0. 9mol/l©Ni (N 
0 3 ) 2 :fc«fctf0. Imo l/l©Zn(N0 3 ) 2 £^triI 



jgL7cN i (OH) 2 ©S®M*^t"S, I$5 00n 
m©Ni (OH) jIE««4ffJf«Ufc. ItNi (N 
0 3 ) 2 , Zn (N0 3 ) 2 ffljgSS:g!{b£*SCi:t-«tD 
3fSOM©Zn*^-^UfcNi (OH) 2 ©II14t 
■TSNi (OH) 2 ©ffffiS£#^feIEaig5:m?ScL 
fe. H 5 I45«i« 3 *i±Vtfc««l 
{ii:?Emm(i©S77i;, Znfc^fbfcNi (OH) 2 
^©Z n©S^iU^i:©H^?:aUfct)©T-$)S. - 3 
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X\ H&fJ£x<±, = y*;i/©S?ft* (1-x) T-Si 

£^3;*l£ZncD[lvgiiJ£-#0. 0 5fggA>£ t?©±# 
A s WSttC|?.»f>tl5o bA>U Zn©@jgS!l£#0. 3 
«±©»£CttZnO©£l«a«B»?>tlfc. «eoT» a 
BSBt*»aZnOB»«l^4 0. 0 5*^0. 3*Ijg 

[004 i] iHL±<D^mma^uttmmx-it. Ni (o 

:*3±{ffc*s, ^il&CfWCTi* Zn, Sr, B 



a, Y, Cd, Co, Cr> Bi* H&ZFL a^TC^A^ 
6&4»i Oia«*ta l«Sfett2«fiJl±fiD*Jl7c*ft 

i (OH) jORBBJi*m«-r«tli» ±ffifcH*0* 

r. 

[0 0 4 2] 
[1S2J 



mis 


ft SB 




Ni 0 .^Ca 0 ^ x (OH) 2 


Ni(OH) 2 


48 


Ni o ^Ti o . :L <0H) 2 


Ni(0H) a 


60 


Ki 0 . s> Zn 0 . x (OH) 2 


Nl(OH) 2 


35 






32 


W o .*B«o.i(0H> a 


Nl(OH) 2 


33 


Ni 0 .^Y O ZL (OH) 2 


N±(OH) 2 


52 


Nl o ^Cd o . 1 (0H) a 


N1(0H) 2 


32 




N±<OH) 3 


45 


Ni o.9^ 0 . 1 (OH) 3 


Nl(OH) 3 


28 




N±(OH) 2 


26 




Ni(OH) 2 


47 


Ni 0 0 Ca 0 . os Ti 0 OS COH) 2 


N±(OH) a 


82 



[0 0 4 3] «^SSCT4» lmo l/l©Ni SO,* 
mWL. 2mo l/l©NaOH*iS*, tiUVZ. lm 

01 /i©nh3***miu nL$m*M3Ltz.m.mikm 

lml/mi n©ll^-ea«fl«Jt:«|& b 

&. *bT. fitfc*rtt?»*©fi^**8M*u 

»)*i5tUfc^, 4 0-C{C«ofc3 0wt%KOHzk^* 

2 0//m©J*#Ni (OH) £ ft #V>T"> N 
i SO«*»*fcEDTA*mAT»fc£»J«*-frfc. 
BiCCa (NOj^MlrEDTAttxt^S 

OH*»tt*A0i» NiXWCa4ll'f*>CDfl5T**t 
■^ftO. 8mol/lWt;0. 2mol/lg*, p 
H=l 1. 5-CfcS££tt«flHb&. C©»^»11 



tC±l3T-f#£tlfcNi (OH) Z B*5 0 gfcffi^U 
jtjtbfcA^ 8 O'ClCflnf&Lfc. »?>nfe!8a«*jS'ii> 

5 bT¥^&&2 0. 5/zm©Ultt©**»fe, JUT, 

[0 0 44] C©*9*A 100gl:, gRibDSJi: bt 1 0 
g-©Co (OH) 2 0. 5 g<DW7vfc^3-l>> 

mm (tiTPTFE-eat. )»*» 3 0g®i?y- 

;u, 43«tV3 0 g©7k£AQx.* SHUT"*— * bttCU 
fco C©^-*h*£?L*9 5%©»iS=y*VU*«fc 
fc*U ttfltg* iOEEfiEJfcbT, »S0. 6mm, 
ft 2 5 %© = y$r;Hffi«*» fco 
[0 0 4 5] «^B£^J 5 » j^SS^J 4 fcr*Jt^-C. = 

nHMd* TiCl^dcSJjEtEDTAiftli-rlBffk 

bfet>©*ms©i'j^-r*?i^bfc. coi^icpHi 
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i, ca»vTi*»'f*>©JB-ei lfc-tn-^n 

0. 8mol, 0. lmol> *5i^0. lmolt 
<fr, pH=ll. 5T-£>£ii£-*£38§ibfc. Ctv£ffl 

©**»fc. JUlTC*l*»*B i:#rs. CO»*BS 
« v ^JSPJ 4 i: MB C b T - <y V ;i/iES* 4 » . 
[00 4 6] «^5E^J6» 0. 9mol/lONiSO 
4 , 0. 02mol/l©CoSO„ i3«ttf0. 0 2m 
o 1/lOZnSO, *-gtsm-£7k®m. 2 mo 1/1 
©NaOH*SiS, *S*V2. 1 mo l/l(ONH 3 7j< 
4*W»U EJfogffi$SBtC*ft*ftlml/min©SI 

*«#U Rjfc;We«Wi:&o&»fc:, SSJftfc&ifcb 

o*SJ;VCd*£r#Lfc. ¥£J&?11 8^m©I*ttNi 
(OH) 2 *&5fc£J#fe„ NiS0 4 , CoS 

<V CdSO,S92 : 4 : 2 ©mo 1 HrCdfeS** 
»*fcEDTA*ia*lftt*»«*#fc. H»CCa 
(N0 3 ) ^iBftCEDTAtinAefrfcrafiRS-frfc. 
SS#5:3fS©fJ^-T-S^Ufe^> + C P Hilffl 

fc»-far>SE»*» atfNaOH*»»*fll*» Ni, 
Co, CdfiVCaSi'f Tf^CQffJT-^tV-etlO. 9 2 
mol/1, 0. 04mol/l, 0. 02mol/ 

1, *S«fcV0. 0 2mo 1/1^, pH= 11. 5T- 

Ufc. COil#»l 1£, IMtnh 
nfeCofcilFZntttltNi (OH)#*5 0 
g£il£b, DM* L ft #6 8 0*CtftlJIMxfe. »6ftfc 

u» ±a»*-f *:/£»*T?B8ku 
mm 4 k mtt t u r - * dr jnEiai* * ft & . 

[0 0 4 7] «^J6^J7» 0. 9mol/lONiSO 
4 *S«tV0. lmol/l0MnSO 4 $tt!l^*S 
tUu 2mol/l©NaOH*W, *J«tV2. lmo 
1/1©NHj**JMIU Cft&ftKl&SffSBfc* 
ft^ftlml/min©tJ£T-g^tt£#fc$6bfc. ^b 

*£3 Owt X©KOH*»Jfck:«au «#bfc#£ 
4 0XJCin»L2 OfclHfSMSbfcBs zk&, 
fc„ dSl/T^JSttffil 9. 5/im«D*tt»*t»fe. 
&^T% NiS04*»*tEDTA*lin*lt**»JfK 
Stffc. BtpHMEOfcft'f MNaO 
H*»**fcl;U Ni«<f*>(D»Tlmol/l« 
pH= 1 1 . 5"C**»«*««l/&. 3©?g*l 
lCftCf»6*WfcNi (OH) 2 *&3fc5 Ogfcil^U 



U x - y ;HE«B 4 ff & . 

[0 0 4 8] «SI«I«8> *«OT7ttS^-C v NiSO 
4 - M n S 0 4 ?i^7k?gf£©«£££{t£-li-.5 C i: lc «t 
13, Ni M Mn, (OH) 2 (x=0. 05, 0. 2, 

o. 4) T-a^ns, Mni^w-rs^isttgi 9. 5 

jumOSttNi (OH) 2 CftfcSfcfli 
^J7kP]«©SQ ! S*?ToCi:tJ;-3r, JF$ltt!i2 0/z 
m©JS#»**»fc. cn*ffl^*«0!l4 4:H«t:bT 
- y >r ;HEHt£ £ S# b fc o 

[0 0 4 9] «SS60iJ9» 0. 9mol/l©NiSO 
4 :fc<fctf0. 0 8 mo l/l©MnS0 4 £^&r!£7k?§ 
fflL 0. 02mol/l©Cr (N0 3 ) jZk&fS, 2m 
ol/l«DNaOH*i», M2. Imol/lON 
H 3 zk$:ip«iU KJSB«f*BC**i*ftl ml/mi 
n©f!l£-t-SI&l$tC{ftt&bfc. bT, SJ5S«F«3©ig^- 

U zkStbfc. cnS4 0-CCD3 0wt%KOH*Si 
C5B3rlB««bfc», zkifc. (6»bfc. CdbTMntJ 
WCrt^tS, ¥Mg2 1xim©WNi (O 

h) 2 »*^^#fc 0 c©»*tc, nm&Htm 

SfflSST-, Ni (OH) 2 *»e>«ca«ffi«4f*#bT 
¥*9fig2 1. 5//mCDW**i?fc. BlTCix*© 

[0 0 5 0] ((H&flJ 1 0 » 0 . 9mol/l©NiS 
0 4 , 0. 0 8mo l/l©MnS0 4 , 0. Olmol 
/1©A1 2 (S 0 4 ) 3 , *S«ttf0. 0 lmo 1/1© 
Cr (N0 3 ) s**tfffi^*iS*> 2mol/l©Na 
OH*i)S, *5<ktf2. lmo l/lWNHjTK^iPDi 
U CftfcfcEJfciitf&BC^iVeft 1 ml/mi n© 
&J^T-il^S<]tc«ji&bfco €bT, S*6*rtTiB^»* 
«itU Ef&* s «*tti:fc-3fc«fc» SWfttg&U 
*ftbfco ^f>nfc»**4 0-CO3 0wt%KOH* 
^f«iC5^F^g?Sbfc^, l^^bfc. CdbT¥ 

JSttg2 3vum©3»tt»*4#fe. NifciVA 
l^-en-^tlO. 9 5mo 1/1*5*^0. 05mol 
/l«(tEDTA^-f*>©JKT-^> -f ^>S£tfe7k. 
St>"NaOH7k^?a*JtJPx.5Cli:{r<toTpH= 11. 
5t«»SnfcjS*ft*fllbfc. CO** 11C» 
fte.nfe1»*5 Og^rl^b, «^b**st> 8 0'CtciP 

s^b, »6ixfcBS**a'C'«'itu» ±i§*£-r*>2aE 

bfc^, *i5fe, $£j»£*fe. C5bt¥KlSgl 0. 5 

[0 0 5 1 ] d©*&*5 0gS3 Owt %©KOHzk?§ 
iftlltcS^rb, Hffbft* 1 ?. 6 O-CKJlP&U 20^ 
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i9ttS2 4jttm©»**»;fc. ttT£ftfc©*F fcWT 

[0 0 5 2] <$ffiMll>0. 9mol/l©NiS 
O^'iVO. lmol/l®MnS0 4 ?:tttl-&*i 
ft, 2mol/l®NaOH*ffiijl, ^2. lmo 
l/10DNH 3 7jc£i£{§U Cft6*KJfcB*r««fc* 
n*ni ml/mi n©#J^T-J8^i$tc{&*&Lfc. *U 

»C, S9tt&&£U xkftbfe. f#e>nfe*&*44 0 
^«D3 0wt%KOH*»*C5B*H»«LfeSL * 
ft. §£*£Lfc. ;oLTMn^SfJ> TOltfcS 1 2 
jumOSttNi (OH) z »*S:Jtfeo CftfcSEitflH 
fcPHf©$0.3I:£fTW Cai^tfNi (OH) 2 ®IS 

*fflO*«M4 i:H«fcLT = y$VHE««**»fc. 
[0 0 5 3] CXffiftll2>0. 9mol/l©NiS 
0 4 , 0. Olmol/lCCoSO,, 0. 08mol 
/lOMnSO,, WO. 01mol/l©Al 
t (S0 4 ) s**trfi£***U 2m ol/l©NaO 
HTkjgft, *i<ta t 2. lino l/lONHj***!! 
l> £ft6££jfog^g£^*ve*il ml/mi n© 

ai-g-r-asEWic^ii&bfco ■€ i/tv sis«rt-t?iS£-ft<£ 

«#U Rjfc#je»S»fc*:ofc«C, S?Sft££g*L, 

o, 1s£VAl*ttT2>. ¥^*fc&l 8//m©Ni 
(OH) 2 *&**»fc. C©»*5 0 g£ 3 Owt %© 
KOHTk&ftl ltl^U «»U4#&8 0-CtM 

8 /zm©*&*£f#fco 
[0 0 5 4] — NiS0 4 > GoS0 4l 1 
2 (S0 4 ) 66VCCa (N0 3)z 

*ig«K*ft*ftEDTA£;lra;iT8#£^j$£-&fco 

fe»-f *>£&7k, StfNaOH*»»fti0i, Ni, 
Co, A 1RV CafcSg-f *><D&-e*tl*tlO. 9 m 
ol/l, 0. 02mol/l, 0. 02mol/l, 
fc<fct50. 0 6mol/lf». pH=ll. 5ffe5 

i (OH) »»*5 Ogfcii^U «»U«#6 8 0 , C 

*>***"TfBijlLfc», 9E^ftt:J:-3TWSJi«lft 
£Ufc&, Tkift, <£*S*fc. 15 LT^ttSl 8. 
5/£m©»tt»*t»fe. JSTFCl*i*»*Hi:«*-*. 

[0 0 5 5] «tt©t0»J 2 » lmo 1/lfflNi SO,i 
ft, 2mo l/l®NaOHM, #£V2. lmol 



*ftlml/min©ffl6"T?»**Jlc0M&Ufc. ft 
2 UmO»ttNi (OH) j»5fca«f»€>*tfc. C©*& 

5fc*Hn*jnw 4 1 mmiz lx - v $vi>iE««*»fc. 

[0 0 5 6] «Jt«0>l3> 0. 96mol/l©NiS 
0 4 , 0. 0 2mo 1/lfflCo S0 4 , ti<tV0. 02 
mo 1/1 ©Z n S 0 4 £^if?I£-7k?gft, 2mol/ 
l©NaOH7kjgft:fc<fctM U -ft 

?>4RjSBtffSSt*n-en 1 m 1 /m i n©i!l^T-)S 

2 (OH) 2 «^#7#?>ftfc. C©t& 

[0 0 5 7] (ItCEfl 4 )) tbtttn 1 T-f# 6 ftfcSfcttN i 
(OH) 2 *&*9 9 glC. j^lJDS'JhbT 1 0 g©Co' 
(OH) ^ lgfflCa (OH) 2 fi*> 3 0g© 

-<y{r7HE«ilR4#fco 

[0 0 5 8] «lt«t«5> 0. 9mol/l©NiSO 
vfc&ft, 0. lmol/l©Ca (N0 3 ) z 7kSft, 
2mol/l©NaOH*iSI. ^^2. lmol/ 
lCNHjrk^fiiU ztit>*Bil&mtif%iW:lzZ1x* 
niml/min©IJ^-ei»Ci*Sl/fe. U"C, 
EJS«rtT-?li§rft£flt#L, ff,nfcSSMSIb; 
Tkft, Ca^lSLt 2 //m 

©Ni (OH) 2 »*AMte»nfe= ifttffl^«t«4 
i:p]liCLT ->>!7-;HEeit££f# 

[0 0 5 9] (ttltne) 0. 9mol/l©NiSO 
47k^ft, 0. lmol/lCMnSO^M, 2mo 

l/l©NaOH7ki§ft, Imol/ION 

HjTk *iW»U cn?>*sjt&ii«f«Bt:-tn-enim 

l/minCOSJ^TliWl:«Lfe. *LT, RJt5« 
f*lT-il£-ft£ff#U »€>ftfcS»»43MlSU 

S/3>C.fc D«MBtt*4MBtbfc. Ctv^Tkft, 
bfco CaSMbfc, ^jggi2/zm©Ni (O 

h) 2 «&*4ftfc. z(d^m^ m^nmm 4 tmmizi, 

[0 0 6 0] «tttt«7> lmo l/l©MnS O47X 
jgft£H 3 P0 4 2k&ft£/jn;LpH = 2 ioilll 
fc. £0»*C, HjOz^ftDxfc^, ^^.CHsPO+Tk 
^ft*iP^-rMn©iiJS^0. lmol/UUfc. »: 

0. 9 mo 1/1 ©N i S 0 4 7k^ft, 1. 8 m 
o l/l©NaOH7k^ft, 43«fcV2mo 1/1©NH 
^^JpfiiUfco cne>©Sft*3«fctfBuI3©MnS0 4 * 
^tfTkSft^SH&^W^EtC^tl-^n 1 m 1/m i n© 

fS#L, &e>ftfcS!«ft*&i6Lfc. cix$:7kft, 3£« 
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IT, MnSgSlfc, figeg2 0^m©Ni (O 
H) z BMZmzo 

[00 6 1] JSC, N i S 0 4 2k&ftfcC E D TASSDX 
*tf**«fi&**&. nmzCa. (N0 3 ) ^jgtttED 

SVNaOH7k^«4*DX, Ni»VCa**i-f 
&X'*tl*tlO. 8mo 1/1*JAW0. 2 mo 1/1 
pH=9. 5T'fc5iI£-»£JSS!bfe. dO?l^r 
K11C, ±!3t-Sf>lxf:Ni (OH) 2 ft*5 0gS 

fi^u «#b&#*> 8 o*cfcfti»bfe. »€.nfc»a» 
^-a-fco ¥^&S2o. 5 umomttmji&nzntzo 

C<0»**«^JOlS«4kHaiCUT = y^]Ea** 

[0 0 6 2] «tfcit^J8» 0. 9mol/l©NiSO 
«7k*»U 0. lmo l/l©MnS0 4 7k&i&, *J«ttf 
2mol/lONaOH****fiU C*x6*S«- 
HtfrglEtC^n^ft lml/mi n©ffl^T?J«*fl?j£« 

if&bfco it, ixfcmftx-m&mzimL, 

g6tzA>(**ag2 0 0/zmW±STJ c 3 O^mJilT 
©, MnttttSNi (OH) 2 »;fc£f#fc. Cft"? 
0»*4?n?H3 0wt°/o©KOH*SMl l£*tb 
5 0 g©gJ^T;?l^U MftLKftb Q 0*CfcfttflfcL4 
0B$F4«}f bfc. &OT% a«MJ**fTVV »9!fc±» 

n&©»*t*n*n*as«4 tB«fcEDTAii#» 

«^T^«4fcH«£bT*ft*ft=v$vi'IE««* 
ffrSbfc. 

[o 0 6 3] m6iz^mm4, 5, eawit«e«2, 

4, S<Dn&Zm^tzW.ft.Z4 5'CiZH^X 4 0mA© 
*8ET? 1 5KfH3E*U 2 O'CCfc^TS OmAOli 
•etiiEl. OVfilTCHTtiSs-Cttil/ikJ:*© 

HSSCT4, 5 commit. tt«w2©««t:iturRjR» 
Ni (oh) 2 ©**^fflufcitgc0ij3 v &±vnmm 

^CSWJtlTCa (OH) .*10itfcit««4C 
©£»?#*£<&<, Cag$^<ffi«UfctC*JS(toe. 



aevtc c a©^ir t «t *««»«©«'J> c «t a *© k«i 

&£tl5. ^ffi^J6l±, SEStftffl©, Coii.fctf 

Zn^iSbtNi (OH) ji:, Co, Cdt5«kWC 
a£ll?§b;fcNi (OH) ,oafflJi*f*-*LfcS«lK 

i?4ffli^*oT^5. c©i?(caa©7c»4«§^ 
^fctTfflv^cttJ; t>, mmm^cDmmm.^'ptji < 
fc*+#fc2£S3b**©iRi±**fc*>'r. lessee 

ofcil/ZnfciajgLfcN i (OH) jiH^acifcC 
«fc»K 1M^M$t4©|£u±**£tlfc. 
[0 0 6 4] II 7 tc SHffli0<l 7, 9, 1 0 &T>-]ti<0>J 2 , 
3, 6©*«*fll^fc*ifi*2 0*CKJ3V>T4 OmAffl 
MUX 1 5B#IW2ESU 2 0*CC*>^T8 0mA©tgt 
Tf**«£El. OVWTCSS*Tf««Ufc4:*<D3(Ett 
SftSS4^-f. H7©3ESft$8i-^^^S<t-5 lc, MM 
m7. 9, lOCfltt, ibi?«2©m®s 3&SV>fcfc8c 
Cot>«tU c Zn=£H^bfe*&*5:fflV>fcttgt 
^J3©*S?:fflV-'fc^l-ltLTiKmSS®S* s ¥U< 
ii*bTV>£. Sfc, PJb7*B©£ja*f><#-5It»0y 
6 fciigSSg£KbTI^£ofcMflte:fg#£ft&V"> 

fi»J3 £ttbStS¥*i)Sffi#;ft5 OrnVfiSSSOo 
&860U 6©«fc-5fc:, Al*@?§Ufc*©(CHbT(±, 

k gT-gl£*lSSTfe©:t*;i^-®J8©ft±£%*3 i: 

[o o 6 5] ms\z^mmi- sn^xi)AMm2(Dmm 

Zm^tzmW.* 2 0*CK*iVvr 4 0mA©««tT- 15R 
H3fc*U Hb< 2 0"C£;fcV->T 8 OmA©S85T- 1 . 

o v t m z> xmn b tz t # © &s £ m n © n 

frfci-MC MnCS^SI^O. 3 5«±©i^C 
{±, Mn©@i§£<£.5N i©fUffl^©r6]±©#J|jl£J:b^ 
T, ^1"-5Nia©<g;TfC«tSgSSJS©(6T* s ^b 
^. ZCDtz®. mfiigS&gli, Jt*«2 (x = 0lctl 
^) frtt^T, A>x.oTfgTT5::i:#fc>*>3o ^3 
ic, SU6CT8, i>iVl:b^^J5 lZirs£1\tz(D\zm®.CDJ5 

mxftf&zKtz, *a&JB7c3R*«*-rsNi (oh) 

z ©^ffi)i*#-r5mtS{COV>T, 2 0°CIC*3V>T4 0 
mAffltsST 1 SHFnX*b« 2 0°C{C*5V^T 8 0 mA 

commxmikms. 1 . oyicsssT-«mbfch#©sc 

[0 0 6 6] 
[«3] 
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PS Wl 


CmAh) 


(V) 


Ni<OH) 2 


Ni 0 .oAl (:> . 1 (OH) 2 | 


525 


1.23 


Ni(OH) 2 


Ni 0 .9V 0 .x(OH) 2 


43 O 


1.21 


Ni ( OH ) 2 


Nio.^Cro.^OH)^ 


445 


i.16 


Ni< OH)^ 


Ni 0 _ <>Mn 0 , X (0H) 2 


498 


i.ia 


Ni(OH) 2 


Nio.v F e 0 . X (0H) 3 


487 


1.15 


Ni< OH) a 


N± 0 «Cu 0 x (OH) a 


473 


1-14 


Ni< OH) 2 




458 


1.17 


Ni(OH)^ 


Ni Q _ 9 Zr c . x (OH) 2 


476 


1.18 


Ni(OH) 2 


Ni Q .«Nl>o.i(OH) 2 


480 


1.14 


Nl(OH) 2 




495 


1.18 


Ni(OH) 2 




503 


1.12 


Ni<OH) 2 


Ni o .« Sn o.i( 0H )2 


497 


1.18 


Ni<OH) 2 




468 


1.08 


Ni(OH) 2 


Ni 0 .^ 0 .x(OH) 3 


475 


1.12 




Ni 0 . ^Mn 0 . 03 A1 0 , 055 ( OH ) a 


54B 


1.22 



[0 0 6 7] i9 itmmm lis i2, &£vttmm 

2, 3 (OMM^M^^icMfkt: 2 0"CtZtJV>T4 OmA© 

mar- i smrsftnL. 2 o-ct&^rs omAoti 
sibtiit^. as*ct>Ait$*-r*s«EJB0!ii 

2©atStiU it«te?iJ2s 3Sl±fcJBV\BMt«BE*S*LT 



m7tmzft&&&vmffim£-£G?2>u i (oh) z m 
4 0 mA©mstT- 1 5 mmi&m. u 2 o-ctcis^TS 0 

mAcotl-ClME 1 . 0 V£M3 St-SS Ufc i: t 

[0 0 6 8] 
[»4] 
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N . 




■« s . 


1 


Ni 0 . e Ca 0tl (OH) 2 


Ni 03 Al 0 x (OH) 2 


2 


Ni o.9Ti 0 .i(QH) 2 


^io.oV 0 . 1 (OH) 2 


3 


Ni 0 _ 9 Zn 0 . 4 <OH) a 


N± 0 ^Cr 0 , 1 (0H) 2 


4 


N io.95r 0 .i(OH) 2 


Ni 0 ~Mn 0 , ( OH ) 3 


5 


Ni 0 o Ba o rL (0H) 2 


Nl 0 g Fe 0 a. (OH) 2 


6 


Ni o.<E>Y©. x(OH) 2 


Ni Q oCu fi (OH), 


7 




Ni„ Q Ge a -, (OH)-, 


8 


Ni 0 . 9 Cr 0 . x (OH) 2 




9 


Nio.*^a o . x (0H) 3 


Ni o .gAl o . a .(0H) 2 


10 




Nio^V 0 . 1 <OH) 2 


11 


Ni 0 ^Yb 0 . x (OH) a 


N±o.s>Cr o , x <0H) a 


12 


Wio . s> Ca o . OS" 
- T1 o.os(OH) 3 




13 


^o.sCao. x (OH) 2 




14 




Ni o . 9 Mn o . a (0H) 3 


15 


Ni O-S Zn o . :L (0H) 2 


Ni 0 _ «Mn a _ 0 ->- 

-A1 0 . OS (OH) 2 



[0 0 6 9] [15] 
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No. 


20*0 


45" C 


(mAh) 


(mV) 


(V) 


(mAh) 




1 


523 


48 


1.22 


453 


23 


2 


433 


58 


1.22 


367 


28 


3 


440 


35 


1.16 


329 


15 


4 


499 


32 


1.18 


421 


18 


5 


49 2 


31 


1.15 


384 


17 


6 


474 


49 


1.14 


402 


21 


7 


465 


33 


1.20 


375 


16 


8 


472 


40 


1.16 


380 


15 


9 


488 


21 


1.21 


365 


8 


10 


486 


20 


1.18 


360 


6 


11 


511 


49 


1.12 


418 


20, 


12 


530 


78 


1.19 


437 


24 


13 


468 


38 


1.12 


406 


19 


14 


472 


49 


1.14 


427 


24 


15 


538 


32 


1.22 


443 


16 



[0070] m.6 \tnmm i i Rvitmm i , 8 ©«j* 

^i«P^ffl)£v^affl$:^•^f d tiz*. *) *&;fc©&g#{gT 
7©-5t>&&2 0 0/zmW±*3iV3 0 /im^O^iX 

mm^m.mmitmmm 1 ij;:*fLTffiv>c 
ztut&mZ'iit&tDiimft 1 o oa»e> 2 0 0 umm 

JST-*ofeCi:*%x.n«, &g2 0 0/zmflJg©*** 
[0 0 7 1] 

[me] 





(g/cc) 


(g/cc) 


(mAh/cc) 


&ssm 1 


2.1 


1.23 


780 


JtR0J7 


0.8 


0.45 


580 


(30pm EtT) 


1.6 


0.82 


650 



[0072] mmm 1 3 » 1 2 ©m&ftj&tcij 

Y 2 O 3 *r3%MaSf-MbT0. 5wt%inifc 
[0 0 7 3] «it«cfi*J 9 » *Jte0d 1 2 ©«3Stfu£tC:fc^ 

t> Co (oh) zZ^tja^K^ziL^m^x. n Mm 

1 2 ^^{CbT-^^-iHE^teSrif to 
[0 0 7 4] 010 12, 13, ii&Vtt&m 

9 (Dn®*m^fcW.m* 2 0 , CC^t4 0mAOttS 
T- 1 SB^JEmU 2 O'CtCiJVA-C 8 0mA©miST-m 
ftfc*El. 0 vyTC^£3£T-;E&«Lfci:§©?£jRm 
fi^^f. ® 1 0 5 iC, Co (OH) 

z commu^\ &\ihmftnift-?tcmz<bmm&%% 

-f -5 C o OOH#r£%R:fcJ;VStt£&SU&v>J£$&0iJ 

9j±, nmm 1 2 izttvxm mm 
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[0075] utmm i o » mmm i 2 ©aamstc^ 
[oo76]0ii itmmm 1 2 * j: 1 0 ©e 

a^EVfeBrft*. 2 0-CtCt>t,'>T4 0mA©SgftT- 1 
5B$H3fcmb, 2 0'CtC*5OT8 OmACDSStT-mmm 
EE1. 0 VfcSS*T?;tt«bfcfcS©;ft«g«*a58« 
t-f^;n:MLT7oy h Ltst. 01 l .fc&BJi*,** 

^idiC, PTFE**ife^tfctt0«l OfCttbTSWS 

0*J l 2ttif-f ^;H*tt*siRi±bTv^ck*«to*»*. - 
n»±PTFEoe»fP«CJ:-3T» iS8m»*©«a ■ 

jR^ict s «£#»«] $ & »t- $> s t # x e> n * . 
Co (oh) z ai:*«««»*co»iRft*iRi±-rat: 
[0 0 7 7] «nmm 1 4 » gage* 1 3 1 mm\z b-at 

6ftfcIE««*3 9 x 8 6mmfc«J*rU St£4>icfcS> 
A> b »»» ') - K Jg^SP tfS'J-Hi^h ®& 

flJfcHfcfcbTWfc, J¥£0. 4 5 ram, ggggjg 1 3 



5 OmAh/c c<Z>7kXfttt£-&AS£&s 3 9x91 
mmfCWSr bfc^S 2 1 5 OmAhffltffl^fflUfc. C 
(DJE&tnmZmZ O. 15mm(0XJl'7*Wb* l J7 

AU 3 0wt%©KOH7j<;£$*>'3&.5«8?#t5:2. 
2mliiAi, ftft#E* 5 2 Okgf /cm^iD^* 
£*#o£f □ & (C J; *) il^r-^ ©gS PS! S: SSHfl UT A A 

tM x«dpj«ibhjjb= v * ;v 1 1. 

[00 7 8] «it«fc0ij 1 1 » hb«c^J 3 h |S]«C UTffrS 
bfeIEaiK£3 9x8 6 mm(C^Bf UTffifflLfcfl!li±^ 

-*lSS**4K^bfco a7fc*ifi0!ll 4*J:mttt 
0dl l(OiftS> 2 0'C$fe(i4 5*CCm4 OmA 
©SSTC- 1 5B$H£«U 2 0*Cl:^^8 0mAOi 
STCSiifiEE 1 . 0 VCM3a;T-;Sfcmb;fei;§©x*;u 

f. 

[0 0 7 9] 
[S7] 





& m m 




20" c 3E^B$ 


45- C 3fc^&# 


(Wh/1) 


(mV) 


(Wh/1) 


1 

(mV> 




wCa O. 02^0 - 02 




230 


48 


217 


22 






-Z^Va. 02 


201 


21 


12B 


5 



tit) n =8£*£3tt-3i5iimt£ 



[0 0 8 0] a7*»&W€)A»*.fcSfc, £JE0!|1 4©m 
[0 08 1] 

n c .t o t muiz a it s & « b < a* r s c t 

* J T-§-5. ftffi^iiS©^-?, C©«fc-5fc{tJ8£# 

bT> «a«F«ffiKojnaw*fi±*t»a*-r*ck* 5 

[Blifi<Z>ffi#&KH] 

[01] *«Wk:J;4*S«SH»**«iCfl«lt^UfcHTf 



[02] *&w££zm%in<D?tmt<titcjEm<Dmuz 
^&tjc^bfc0t-feao 
[0 3] i5iiEa©-a5 : £ife^b-r^-r^s:0T-fc5<, 

[04] Ca*H*bfc**fc=y*Vl'©affiJi*#'J" 

a. 

[0 5] Zn4S^bfe*iffti-f !r;i/©affiJB**t- 
0-r-fcs. 

[06]HJS0IJ4. 5, 6fccfctfJt§t0y2, 4, 5©m 

[0 7] nm&n. 9> 1 0*J:Wltl!l«2, 3, 6© 
Sa£ffi^fe«ffc©#ifc«ASI4^bfc0T!fcS. 
[08] rtgS(CMn*HS*-a-fc*K{b-a'^l'tS%S 

il^5:^bfc0T-*5. 

[0 9 ] %mw 1 1 s 1 2*3<tti t itetfifj2. 3 ©ma* 
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[no] mmm 12, 13. ax vtt«« 9 
[011] uss^ji 2, #&mtmm 1 o©mrt&©MS 

1 *ffltt=y$vi/*« 



2 titties 

3 mnvt&jim 

5 tsmm 

6 7y*ttJ!B«!t 

7 £M8|5 




[02] 



[03] 





[04] 



[05] 



50- 



1 
*2 40 



1 



30- 



20< 



10 L 



200 400 600 BOO 1000 



1 

«* 40 

8 



30 



20- 



ai 0.2 as 0.4 as 

ZnBtiM ( NI:Zn-1-x:x««C) 



[06] 



[07] 



1.6 
1.4 
1.2 
1.0 
0.8 



• fcJfc*14 

■ tt**W2 
«,**<W4 




200 400 
*X * CmAh) 



1.6 



■53 



1.4 - 



1.2 



1.0 



0.8 



■*afe<wio 

■ *tlfc« 2 




200 400 
jjfc ft * (mAh) 



600 



- 17 - 



4$H3* 10-149821 



[08] 



[09] 




CI G.2 CX3 0.4 
MnB*t ( Nl : Mn = 1 -x :x . 

[010] 




200 400 
*X * (rnAh) 



600 



1.6 

lit 1-4 
5) 1.2 
1.0 
0.8 



— **imi 

*tfc*M2 

£Ufc«2 

3 




200 



400 
(rnAh) 



600 



[0 11] 





500 


1 


400 






It 


300 




200 




too 



«M 12 



. KMX) 



100 200 



7D> h^— V(DWt% 



(72)»*§# « 

*RjiSfn*Tii**n*ioo6#jih «ti 



(72)&tp§# «* % 
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